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ABSTRACT: 

PURPOSE: To analyze a defective mode of a storage element to be 
tested with 

a two dimension picture by processing a defective bit map in which the 
result 

of an operational test of storage elements are stored in the same array 
as a 

bit layout of a storage element to be tested as a two dimension 
picture. 

CONSTITUTION: An analyzing section 22 which analyzes a defective 
mode of a 

memory element to be tested using a two dimension picture based on a 
defective 

bit map of the storage element to be tested is provided. The analyzing 
section 

22 consists of an arithmetic part 23 which performs product such 
operation 

between a bit data map in a small region and a data template for a 

defective 

line conforming to a defective bit array over the whole region of the 
defective 

map and a discriminating section 24 which discriminates a defective 
mode basing 



on the arithmetic operation result. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is equipment which is connected to the testing device which performs the operation test of a 
storage element, and analyzes the defect mode of this storage element. The defect data collection section 
which incorporates the address information and defect information in every bit on a tested storage 
element which are outputted from said testing device, and creates the defect bit map of this tested 
storage element, The defect bit map memory which stores said defect bit map as memory information on 
an array equal to the bit layout of a tested storage element, Defect modal analysis equipment of the 
storage element equipped with the analysis section which incorporates said memory information, 
regards the defect bit map of a tested storage element as a two-dimensional image based on this memory 
information, and analyzes the defect mode of a tested storage element from this two-dimensional image. 
[Claim 2] For said analysis section, said defect bit map is defect modal analysis equipment of the 
storage element according to claim 1 characterize by to have the operation part which performs the sum- 
of-products operation of the bit data map in a small region, and the data template according to the defect 
bit array in defect mode to detect in this small region about this defect bit map all field, and the 
judgment section which judges the defect mode of a test storage element based on the result of said sum- 
of-products operation a part. 

[Claim 3] Said analysis section is defect modal analysis equipment of the storage element according to 
claim 1 characterized by having the operation part which measures every line of the two-dimensional 
array of said defect bit map, and each defect number of bits for every train, calculates horizontal 
projection from the measurement value for every line, and calculates vertical projection from the 
measurement value for every train, and the judgment section which judges the defect mode of a tested 
storage element based on these projection data. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] It connects with the testing device which performs the operation test of storage 
elements, such as a semi-conductor, and this invention relates to the defect modal analysis equipment of 
the storage element which analyzes the defect mode of a tested storage element based on the test result 
outputted from this testing device. 
[0002] 

[Description of the Prior Art] Drawing 8 is the block diagram showing the defect modal analysis 
equipment of the conventional storage element, and the circuit tester (testing device) to which 1 
performs a tested storage element and 2 performs the operation test of the tested storage element 1, and 
3 are defect modal analysis equipment in drawing. The bit output data of the tested storage element 1 
corresponding to bit-address signal 4a in 5 and 6 are the test results (defect information) corresponding 
to the bit-address signal of this input signal 4 in the input signal and 4a as which 4 is inputted into the 
tested storage element 1 from a circuit tester 2 here which judged the bit output data 5 by the circuit 
tester 2. Said defect modal analysis equipment 3 is equipment which analyzes the defect mode of the 
tested storage element 1 based on a test result 6. The defect data collection section 1 1 which 
incorporates a test result 6 and bit-address signal 4a, and creates the defect bit map of the tested storage 
element 1, The defect bit map memory 12 which stores the memory information equal to the bit layout 
of the tested storage element 1 on an array for this defect bit map, and stores " 1 " and good for a defect as 
"0", It consists of displays 13 which display the information stored in this defect bit map memory 12 as a 
two-dimensional image. 

[0003] Next, actuation is explained. If an input signal 4 is inputted into the tested storage element 1 from 
a circuit tester 2, the bit output data 5 corresponding to specified bit-address signal 4a will be sent to a 
circuit tester 2, and will be judged. The judged test result 6 and bit-address signal 4a are sent to the 
defect data collection section 1 1 of defect modal analysis equipment 3 from a circuit tester 2, the 
memory information on an array equal to the bit layout of the tested storage element 1, for example, a 
defect, stores in "1", and good stores in the defect bit map memory 12 this defect bit map outputted from 
the defect data collection section 1 1 as "0." Furthermore, a display 13 displays the information stored in 
the defect bit map memory 12 as a two-dimensional image. 

[0004] Drawing 9 shows an example of the defect bit map displayed by the display 13, and four sorts of 
defect modes of 16d of poor blocks which continued in train poor hne 16a which follows a lengthwise 
direction, line poor line 16b which follows a longitudinal direction, poor bit 16c which exists 
independently by 1 bit, the line, and the direction of a train are displayed in this defect bit map 16. In the 
former, people have judged the defect mode of the tested storage element 1 by viewing from this 
displayed defect bit map 16. 
[0005] 

[Problem(s) to be Solved by the Invention] since conventional defect modal analysis equipment is 
constituted as mentioned above and people have to make a judgment of defect mode, while requiring 
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time amount, decision capacity is required, and it is impossible in a mass production test line to specify 
defect mode for all products - etc. - there was a trouble. Moreover, since it had judged by viewing, in 
order to judge for a short time at accuracy, the remarkable level of skill was needed, and there was also a 
trouble of being unable to lose a judgment mistake. 

[0006] This invention was made in order to cancel the above troubles, and it aims at offering the defect 
modal analysis equipment of the storage element which can analyze defect mode of a tested storage 
element automatically based on the result of the operation test of a storage element. 
[0007] 

[Means for Solving the Problem] The defect modal analysis equipment of the storage element 
concerning invention of claim 1 The defect data collection section which incorporates the address 
information and defect information in every bit on a tested storage element which are outputted from the 
testing device which performs the operation test of a storage element, and creates the defect bit map of 
this test storage element, The defect bit map memory which stores said defect bit map as memory 
information on an array equal to the bit layout of a tested storage element, Said memory information is 
incorporated, the defect bit map of a tested storage element is regarded as a two-dimensional image 
based on this memory information, and it has the analysis section which analyzes the defect mode of a 
tested storage element from this two-dimensional image using the image-analysis technique. 
[0008] Moreover, the analysis section of the defect modal-analysis equipment of the storage element 
concerning invention of claim 2 carries out the sum-of-products operation of the bit data map in the 
small region which is a part of defect bit map, and the data template according to the defect bit array in 
defect mode to detect in this small region, and is equipped with the operation part which performs this 
sum-of-products operation about this defect bit map all field, and the judgment section which judges the 
defect mode of a tested component based on the result of said sum-of-products operation. 
[0009] Moreover, the analysis section of the defect modal analysis equipment of the storage element 
concerning invention of claim 3 is equipped with the operation part which measures the defect number 
of bits for every line of the two-dimensional array of a defect bit map, and the defect number of bits for 
every train, calculates horizontal projection from the measurement value for every line, and calculates 
vertical projection from the measurement value for every train, and the judgment section which judges 
the defect mode of a tested storage element by combining these two projection data, 
[0010] 

[Function] The defect modal analysis equipment of the storage element in invention of claim 1 The 
defect data collection section from the address information and defect information in every bit on a 
tested storage element The defect bit map information that created the defect bit map of this tested 
storage element, and defect bit map memory was this created is stored as memory information on an 
array equal to the bit layout of a tested storage element. The analysis section regards a defect bit map as 
a two-dimensional image based on this memory information, and analyzes the defect mode of a tested 
storage element from this two-dimensional image. This defect mode is expressed as what combined 
either of four sorts of the poor block which is continuing in the poor train line each defect bit is 
following the lengthwise direction or the longitudinal direction or a poor line line, the poor bit in which 
1 bit is at a time independently, a line, and the direction of a train, or these. Thereby, it becomes possible 
automatic and to specify the defect mode of a tested storage element for a short time. 
[001 1] Moreover, in part, operation part performs a sum-of-products operation with the data template 
according to the defect bit array in the bit data map in a small region, and the defect mode who wants to 
detect in this small region of a defect bit map about a defect bit map all field, the judgment section 
extracts a defect mode bit array from the result of this sum-of-products operation, and the analysis 
section of the defect modal analysis equipment of the storage element in invention of claim 2 judges the 
defect mode of a tested storage element. 

[0012] Moreover, operation part measures every line of a defect bit map, and each defect number of bits 
for every train, and the analysis section of the defect modal analysis equipment of the storage element in 
invention of claim 3 calculates the measurement value for every train to vertical projection for 
horizontal projection from the measurement value for every line, respectively, and the judgment section 
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extracts the description in the mode of a defect bit from these projection data, and it judges the defect 

mode of a test storage element. 

[0013] 

[Example] 

One example of this invention is explained about drawing below example 1. In drawing 1 , 21 is defect 
modal analysis equipment. This defect modal analysis equipment 21 improves the defect modal analysis 
equipment 3 of the conventional example, gives the same sign to the same element as the component 
shown in drawing 8 in drawing 1. , and omits explanation about this same element. This defect modal 
analysis equipment 21 consists of the defect data collection section 1 1, defect bit map memory 12, a 
display 13, and the analysis section 22. 

[0014] the analysis section 22 - a part of defect bit map - it has the operation part 23 which performs 
the sum-of-products operation of the bit data map in a small region, and the data template according to 
the defect bit array in defect mode to detect in this small region about this defect bit map all field, and 
the judgment section 24 which judges the defect mode of the tested storage element 1 based on the result 
of said sum-of-products operation. 

[0015] Next, actuation is explained. If an input signal 4 is inputted into the tested storage element 1 from 
a circuit tester 2, the bit output data 5 corresponding to specified bit-address signal 4a will be sent to a 
circuit tester 2, and will be judged. The judged test result 6 and bit-address signal 4a are sent to the 
defect data collection section 1 1 of defect modal analysis equipment 21 from a circuit tester 2, the 
memory information on an array equal to the bit layout of the tested storage element 1, for example, a 
defect, stores in " 1 and good stores in the defect bit map memory 12 this defect bit map outputted from 
the defect data collection section 1 1 as "0." Furthermore, a display 13 displays the information stored in 
the defect bit map memory 12 as a two-dimensional image. 

[0016] Drawing.2 is the example of a display of the defect bit map displayed on a display 13, and 16d of 
poor blocks and the defect mode of********** which continued in train poor line 16a which follows a 
lengthwise direction, line poor line 16b which follows a longitudinal direction, poor bit 16c which exists 
independently by 1 bit, and the direction of a train are displayed in this defect bit map 25. Moreover, 26 
is the small region of the object which performs processing on a defect bit map. 
[0017] In operation part 23, the defect bit map 25 A two-dimensional binary image like drawing.! , For 
example, it regards as a two-dimensional image [ as / whose part equivalent to a defect bit is " 1 " / whose 
good is "0" ]. As shown in drawing 3 from this image, sum-of-products count with bit data map 26a of 
tfie range of a small region 26 and the data template 27 for a poor line of the small region of the bit array 
in defect mode to detect (data template) is based on a formula (1). The image field whole It carries out 
about (Kn, m< 1024). 
[0018] 
[Equation 1] 

5 5 

L(n, m)= 2 { SA(n-3 + i. in-3+ j)(g) B(i, j )) 
i-1 M 



(1) 



[0019] Here, an equation (1) is a formula which asks for L (n, m) whenever [ line poor matching / of the 
bit of a bit address (n, m) ] using the data template 27 for a poor hne. 

[0020] Thus, a defect mode bit array is extracted from a two-dimensional image. That is, it is changed 
into the image with which the calculated value L of the part of a poor line (n, m) became large. Next, in 
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the judgment section 24, defect mode is specified for calculated value L (n, m) as compared with a 
reference value. 

[0021] Said data template 27 for a poor line is prepared for every defect mode, respectively, and sum-of- 
products count is performed. Drawing.4 and drawingj. show these data templates for a poor line, 
drawing 4 is the data template of a poor bit, and drawing 5 is the data template of a poor block. 
[0022] according to [ as explained above ] this defect modal analysis equipment 21 - a part of defect bit 
map - moreover, the defect mode of the tested storage element 1 can be automatically specified in a 
short time from the result of having performed sum-of-products count with bit data map 26a in a small 
region 26, and the data template 27 for a poor line about the defect bit map 25 all field. Furthermore, in a 
mass production test line, defect mode can be specified for all products, and it is effective in the ability 
to lose a judgment mistake. 

[0023] Example 2. drawing 6 is drawing showing the defect modal analysis equipment 3 1 of the storage 
element of other examples of this invention. This defect modal analysis equipment 3 1 is replaced with 
the analysis section 32 which describes the analysis section 22 of the defect modal analysis equipment 
21 of the above-mentioned example below. 

[0024] This analysis section 32 is equipped with the operation part 33 which measures every line of the 
two-dimensional array of a defect bit map, and each defect number of bits for every train, calculates 
horizontal projection from the measurement value for every line, and calculates vertical projection from 
the measurement value for every train, and the judgment section 34 which judges the defect mode of the 
tested storage element 1 based on these projection data. 

[0025] Next, actuation is explained. If an input signal 4 is inputted into the tested storage element 1 from 
a circuit tester 2, it will be sent to bit output-data 5 circuit tester 2 corresponding to specified bit-address 
signal 4a, and will be judged. The judged test result 6 and bit-address signal 4a are sent to the defect data 
collection section 1 1 of defect modal analysis equipment 3 1 from a circuit tester 2, the memory 
information on an array equal to the bit layout of the tested storage element 1, for example, a defect, 
stores in " 1 and good stores in the defect bit map memory 12 this defect bit map outputted from the 
defect data collection section 1 1 as '•0." Furthermore, a display 13 displays the information stored in the 
defect bit map memory 12 as a two-dimensional image. 

[0026] In operation part 33, every line of the two-dimensional array of the defect bit map 35 as shown in 
drawiiig. 7 , and each defect number of bits for every train are measured, and it asks for the horizontal 
projection 36 and the vertical projection 37. In the judgment section 34, by combining the horizontal 
projection 36 and the vertical projection 37, the description in the mode of a defect bit is extracted and 
the defect mode of the tested storage element 1 is judged. 

[0027] Moreover also in this defect modal analysis equipment 3 1, the defect mode of the tested storage 
element 1 can be automatically specified in a short time like the defect modal analysis equipment 21 of 
the above-mentioned example. Furthermore in a mass production test line, defect mode can be specified 
for all products, and it is effective in the ability to lose a judgment mistake. 
[0028] 

[Effect of the Invention] As mentioned above, since according to invention of claim 1 it constituted so 
that the defect bit map of a tested storage element might be regarded as a two-dimensional image based 
on the memory information which incorporated the analysis section and the defect mode of a tested 
storage element might be analyzed from this two-dimensional image, moreover, the defect mode of a 
tested storage element can be specified in a short time automatically. Furthermore in a mass production 
test line, defect mode can be specified for all products, and it is effective in tiie ability to lose an 
artificial judgment mistake. 

[0029] moreover ~ according to invention of claim 2 - the analysis section - a part of defect bit map - 
since the operation part which performs the sum-of-products operation of the bit data map in a small 
region and the data template for a poor line according to the defect bit array in this small region about a 
defect bit map all field, and the judgment section which judges the defect mode of a tested storage 
element based on the result of a sum-of-products operation constituted, moreover, the defect mode of a 
tested storage element can specify in a short time automatically. And since it judges from the result of a 
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sum-of-products operation, there is effectiveness, like an artificial judgment mistake is lost. 
[0030] Moreover, the operation part which according to invention of claim 3 measures every line of the 
two-dimensional array of a defect bit map, and each defect number of bits for every train for the analysis 
section, calculates horizontal projection from the measurement value for every line, and calculates 
vertical projection from the measurement value for every train, Since the judgment section which judges 
the defect mode of a tested storage element based on these projection data constituted, moreover, the 
defect mode of a tested storage element can be specified in a short time automatically. And since it 
judges combining horizontal projection and vertical projection, there is effectiveness, like an artificial 
judgment mistake is lost. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the defect modal analysis equipment of the storage element 
by one example of this invention. 

[Drawing 2] It is drawing showing the example of a display of the defect bit map by one example of this 
invention. 

[Dravvdng 3] It is drawing showing the bit data map of a small region and the data template for a poor 
line by one example of this invention. 

[Drawing 4] It is drawing showing the data template for a poor bit used in one example of this invention. 

[Drawing 5] It is drawing showing the data template for a poor block used in one example of this 
invention. 

.ll)rawing.6]. It is the block diagram of the defect modal analysis equipment of the storage element of 
other examples of this invention. 

[Drawing 7] It is drawing showing the projection data outputted from the operation part of other 

examples of this invention. 

[Drawing 8] It is the block diagram of the defect modal analysis equipment of the conventional storage 
element. 

IPiawm^. 9] It is drawing showing the example of a display of the conventional defect bit map. 
[Description of Notations] 

1 Tested Storage Element 

2 Circuit Tester (Testing Device) 

1 1 Defect Data Collection Section 

1 2 Defect Bit Map Memory 

22 Analysis Section 

23 Operation Part 

24 Judgment Section 

25 Defect Bit Map 

26 Small Region 

27 Data Template for Poor Line (Data Template) 

32 Analysis Section 

33 Operation Part 

34 Judgment Section 

35 Defect Bit Map (Bit Data Map) 

36 Horizontal Projection 

37 Vertical Projection 



[Translation done.] 
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